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INTRODUCTION 

This document responds to comments received from EG&G Rocky Flats, Inc on the Draft Phase 
I RFIRI Report, Operable Unit No 15, Inside Building Closures. August 1994 Each comment 
received is listed and followed immediately by a response A copy of the original comment 
forms is provided at the back of the document for reference 
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EGzG ROCKY FLATS e.$ 
INTEROFFICE CORRESPONDENCE 

DATE January 27, 1994 

To Distribution 

FROM 

SUBJECT 

M A Siders, Geosciences, Bldg 080, X6933 d5 
GUIDANCE FOR DATA ANALYSIS OF RFEDS DATA (FOR SUBCOMR4CTORS) 
MAS - 001-94 

Based on a request from Rick Roberts, the following guidance for data analysis was produced for use 
by Operable Unit (OU) Managers and their subcontractors This document offers practical advice 
for users of Rocky Flats Environmental Data System data and is offered as guidance in an attempt to 
maximize consistent treatment of the analytical data 

Please review and comment on this document, and return your comments to M A Siders, as soon as 
possible 
February 14, 1994) If comments are received by mid-day February 3, the final guidance 
document will be released the week of February 7, otherwise, the final document will not be 
available until the week of February 14, 1994 

(Dr Siders will be on vacation from Friday, February 4, returning Monday, 

MAS cb 

Attachment 
As Stated 

Distribution 

G A Anderson 
C A Bicher 
M S Buddy 
C H Hayes 
J K Hopkrns 
R 2 Houk 
P J Laurin 
M E Levin 
E C Mast 
M F McHugh 

,R=S -Roberts' 

E G G  FOX" FLATS INC FiOCKY FLATS P U N T  P 0 SOX 464, GOLDEN COLORAOO E04024464 (303) 966-7CCc) 
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PRACTICAL SUGGESTIONS FOR USERS OF RFEDS DATA 

In general, there are actually three related issues that may anse for users of RFEDS data 

(1) How to deal with multiple detection l m t s  
(2) How to treat non-detects 
(3) How to perform data cleanup 

1.0 MULTIPLE DETECTION LIMITS 

The standard reportrng format for RFEDS data (through 1993) gives one field for the 
reported detection l m t  Unfortunately, h s  one field may contarn either of three vanables 
the instrument detection llrmt (IDL), the method detection lmit (MDL), or the contract- 
requlred detectiodquancitation h i t  (CRDLKRQL) The sigmficance of these three 
different types of detection lmits is that, for morgamc analytes (1 e , metals and water- 
quality parameters), the CRDL may be one to two orders of magmtude greater than the 
corresponding IDL for a particular analyte For organic analytes, the IDL and CRQL are 
generally of sunllar magmtude, so the value given rn the reportmg-lmit field should be 
fairly constant (dilutions are an exception to h s )  

The "Ganseclu rule" was proposed (in EPA comments OR the 1990 Background 
Geodiemzcal Charactenzatron Report) as a n  attempt to ellrmnate the hzh-value non-detects 
from the data set The "Gansecla rule" calls for exclusion of all non-detects greater than 
two trues the mmmurn reportmg lmt, however, th~s "rule" has come under criticism as 
arbitrary and possibly not techcally defensible 

1.1 Summary and Recommendations 

* Decisions based on a graphcal review of the data distnbution are thought to be more 
tecbcally defensible than the general application of an arbitrary rule (1 e the "Gansecla 
rule"), even if the "rule" comes from EPA comments The use of professional judgement 
and techrucally arguable reasomng, IS recommended It is lncumbent upon the data users 
to document all steps rn then analysis of WEDS data 

EG&G will review the graphcs jolntly with the subcontractor, and provide guidance at &IS 
pomt m the data analysis 

* The values of CRDLs for metals, as given L I ~  EPA SOW for Inorgamcs Analysis, should 
be compared with the data set to ascertam what percentage of the data IS reported as the 
value of the CRDL (see Table 1) 

EG&G wrll review the data j0mtIy with the subcontractor, and give dlrections on how to 
proceed 



TabIe 1. INORGANIC TARGET ANALYTE LIST (TAL) 

I Analyte CRDL (ug/L) 

AIurmnum 
Antmony 
Arsemc 
Banum 
Beryllium 
Cadmium 
Calcium 
Chromum 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
SeIemum 
S llver 
Sodium 
Thallium 
Vanadium 
ZlnC 
Cyamde 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
0 2  

40 
5000 

5 
10 

5000 
10 
50 
20 
10 

2.0 TREATMEChT OF NON-DETECTS 

For those data sets con tamg  censored data, the method of replacement affects the value 
obtamed for the mean and upper confidence l m t  (UCL) The mean and skewness generally 
mcrease 111 deviation from the true values, as the proportion of non-detects mcreases The 
deviation from true mean value is also greater as the amount of skewness mcreases 
Maxmum Llkellhood Estmation (MLE) generally does a better job of escmatmg skewness 
than does smple substitution 

Sanford et al (1993) tested the "accuracy" of dflerent replacement methods for non-detects, 
evaluatmg the accuracy of different methods by the root mean square error, and by a 
scomg system Sanford er a1 (1993) concluded that the performance of the different 
replacement methods were, as follows 



2.2 

* 

* 

0 

SCORING OF DIFFERENT REPLACEMENT METHODS 

- MLE SlmDle Sub DroD Non-detects 

40% Non-detects 93 % 89 % 64% 

80 % Non-detects 61 % 54 % 29 % 

Therefore, for as much as 80-percent non-detects, simple substitution and MLE have been 
shown to have s d a r  "stren,oth" (see Sanford et Q Z  , 1993) In cases with greater than 80- 
percent nondetects, the results obtalned from smple substitutlon and MLE may be quite 
different, and can lead to different - possibly opposite - conclusions, 

Certainly the worst possible treatment of non-detects is to drop them from the data set 
(Helsel, 1990, Sanford et a2 , 1993) Non-detects should NEVER be excluded from any 
statistical cornpanson of OU versus background data 

Given the cumulative uncertainties throughout the processes of samplms and chemical 
analysis, the possible error mtroduced by using sunple substitution rather than usmg MLE 
replacement of non-detects, is probably acceptable The standard practice for treatment of 
non-detects, as given m EPA statistical guidance for RCRA sites (1989, 1992), calls for 
sunple substitution usmg '/4 the detection lmit, for non-detect races of as much as 15 
percent However, for WEDS data, it may be better to use '/4 the result if the CRDL or 
the MDL is given LU the reporting-lmt field instead of the IDL 

At thls pomt m the data analysis, EG&G will assist the subcontractor 111 makmg the 
appropnate decision as to whch value (result or reportm,o/detection h i t )  to use 

Summary and Recommendations 

Data for whch all unit designations are blank, should be deleted from the workmg data set 
if it is not possible to obtam venfication of umcs 

As a replacement value for any non-detect prior to standard statistical analyses, the data user 
may choose to do the followmg 

> 
> 
> 

Use 95 the detection h i t ,  if the IDL is given 111 the detection-lmt field 
Use '15 the result, if the CRDL IS given m the detection-lmut field 
Maxmum-ilkelhood methods (see Helsel, 1990), m whch non-detects are fitted to 
a distnbution and assigned a range of values, may also be used as a method of 
replacmg non-detects (NOTE Th~s method does requlre the analyst to choose a 
distnbution - either lognormal or normal - to assign values to non-detects The 
analyst should also be aware of back-transformation bias ID the case of  log- 
transformed data ) 

Based on the study of Sanford et Q L  (1993) and EPA CERCLA guidance, the 



recommendation of EG&G is to use Y2 the detection llrmt as a replacement value for 
analytes with as much as 80-percent non-detects For analytes with a non-detect rate of 
greater than 80 percent, the use of mferential statistical analysis is not recommended 
EG&G wlll provide additional guidance for treatment of these hgh-rate non-detects 

* All data for radionuclides should be used as detects, except for rejected data (vahdation code 
= R) For liquid samples, radionuclide data are generally given m wts of PCI/L, for 
sohds, radionuclide data are L I ~  PCI/G, except for TRITIUM data, whlch are always m umts 
of PCVL 

* For orgamcs, the IDL and the CRQL are s d a r  m magmtude, so the result qualifier or 
validated result qualifier can generally be used to d e t e m e  the percentage of non-detects 
Non-detects for orgamc analytes are generally qualified "U", but other designauons may 
also appear m the result-quallfer field (for addiQona1 mformation about result qualifiers, see 
attached Appendlx C from the I993 Groundwater Geochemistry Report) "Hits" of some 
common lab contarmnants such as acetone, methylene chloride, and certaln phthlates may 
mdicate contammation if detected m the associated lab blank, such sample results are 
designated by a "B" 111 the lab-qualifier field EPA guidance for risk assessment (1989 
EPN540/1-89/002) mdicates that if the concentration of a common lab contaminant m a 
sample is more than 10 tunes the concentration of the same analyte m the blank, then the 
sample result is taken to be a real Yut", not just lab contammation For other analytes that 
are not typically found as lab contammants, EPA guidance (EPA, 1989) states that I f  the 
concentration m the sample exceed 5 tunes the concentration 111 the blank, then the sample 
result is taken to be a real "h t" ,  not just lab cantammation 

* For metals and water-quality parameters, it is meffective to rely on the result qualifier 
alone The followmg cntena have been employed to differentiate detects from non-detects, 
and are suggested as guidelmes for the data 

> If a validated qualifier is avadable, it is used rather than the lab qualifier 

> If the qualifier contam a 'TJ", the result is taken as a non-detect (1 e , censored data 

> If the lab qualifier and validation qualifier fields are blank, the result IS used as a 
detected value 

> If the qualifier had a "€3" code (mdicatmg that the result was above the IDL but 
below the CRDL), or if the qualifier had a "J" or "JA" code (estmated value above 
the IDL but below the CRDL), the result is taken to be a detected value 

> Other characters also are found m the qualifier field, and, bamng any other evidence 
to the contrary, these are generally accepted as detects 

* All data should be reviewed graphcally (non-detects and detects together) pnor to the 
application of any statistical tests "his will help to illustrate any potential problems, such 
as hgh-value non-detects (e g non-detect values reported as the value of the CRDL) 



. I 

EG&G wlll give guidance to the subcontractor after jomtly reviewmg the graphcal 
presentations of the data 

3.0 ISSUES REGARDING DATA CLEANUP 

The so-called "data cleanup" of WEDS output is mostly a task to make the data consistent 
Tlus consists of a tune-consurmng senes o f  steps (whch should be documented by the data 
user) mcludmg the standardlzation of umts, standardlzation of geologic codes, 
standardlzation of locations if the location designation has changed over tune, 
standardlzation of analyte names (usage has changed over the years), deletion of blank 
"form-generated" records for wbch no results are given, exclusion of QC data (rinsates, 
etc ) from the worlung data set, removal of any rejected (Val = 22') data, replacement of 
non-validated records with correspondmg validated records (if available), correction of 
mcorrect umts (e g , pH should have 'PH' as the umt, not 'MG/L' as the umt), averagrng 
of qc DUP/REAL pam, appropnate use of DIL data, outlier analysis, etc 

Upon receipt of WEDS data, the user should venfy the field positions of all vanables u1 
the WEDS ASCII output file After venfication, the ASCII file may be transformed mto 
data files for a specific software (e g SAS, Lotus, Excel, SPSS, etc ) to be used in the data 
mmpulation It is recommended that the user create successive generations of the data files 
rather than just contmually updatmg the origmal data file, this sunplifies data analysis if 

back-trachg is requlred for any reason 

Successive generations of data files may proceed as follows ( h s  is just a suggestion) 

(1) Ongmal data files created from WEDS ASCII files these files contarn the entlre 
WEDS data pull, lncludmg QC samples, rejected data, etc 

(2) Second generation of data files, drop QC samples (except qc DUPs of DUP/REAL 
palrs), rejected data, blank form-generated records, tentatively identified compounds 
(TICS), etc Create new vanables, usmg validated data (where available) to 
supersede non-validated results, umts, qualifiers, and detection l m t s  Standardlze 
umts widm each analyte suite Standardrze location names if designations have 
changed over tune (check cross-reference Iistmgs of well location names, etc ) 
Standardlze geologic codes Standardlze analyte names (e g "PLUTONIUM- 
239,240" = "PLUTONIUM-239/230", etc ) 

(3) From (l), create a separate file with QC data for analysis of data quality Check the 
PARCC parameters (precision, accuracy, representativeness, completeness, and 
comparability) 

(4) From (2), create a thxd generation of data files with averaged DUP/REAL palrs 
(change REAL value to the mean value of the averaged DUP/REAL par ,  then delete 
the DUP record) In the case of DUPs with no correspondmg REAL record, change 
"DUP" to "REAL" (NOTE Pnor to averagmg of DUP/REAL parrs, sort the data 
by LOCATION, SAMPLE NUh.IBER, SAMPLE DATE, and ANALYTE This 



should brmg together all existmg DUP/REAL paus) 

3.1 

* 

* 

4.0 

Treatment of DIL data requlres the data analyst to frnd the analyte(s) that 
necessitated the ddution, these should have a qualfier of "E" (for exceedance) The 
DIL result(s) for the E-qualified analyte(s) should be used m the data analysis, other 
analytes may have results reported for the DIL sample analysis, but these results 
should be deleted If these analytes m the o n g d  undduted sampIe were NOT 
quallfied as "E" 

Outlier analysis, and exclusion of identified outbers from data analysis, may not be 
allowable by the regulatory agencies That is, it is easy to argue that an extremely 
h g h  value 111 background is probably an outlier that can be excluded from data 
analysis, but it is difficult to argue that an extremely h g h  value m an OU is an 
outlier rather than contammaon 

The WEDS has shown contmuous lmprovement m the quality of data contarned m the 
system Newer data (1992-93) are generally "cleaner" than hstonc (pre-1992) data 
However, all data users need to be made aware of potential pitfalls before applymg 
statistical tests to the data The steps listed LII the previous paragraph give a general 
overview for the process of data cleanup 

Summary and Recommendations 

All data users should carefully document the steps used EI the process of data cleanup If 
questions mse, review of dus documentation should be able to provide the necessary 
mformation 

WEDS and the Sample Management Group are comrmtted to Contmuous Improvement, 
recent data (1992 to present) have fewer problems than hstonc data (pre-1992) Issues of 
duplicate records, Lncorrect umts, etc , are currently berng addressed 
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APPENDIX C 

lndude In 
Data Anaiy- 

Defintlon sts 

Yes Inorganb- cwrelatron coefficient for the matrrx spke analysis Is less than 
0995 (estimated value) 

Laboratory Data Qualifiers 

inorganlcs reported value 1s less than CRDL but greater than IDL 

rads constRuent also detected in assocrated Mank whaa oocIcentratlon was 
grsater than CADL and/or minimum detectable actMty (estimated value) 

Yes 

C organics pesticide resutt confirmed by GC/MS Yes 

, rads presence of hlgh TDS In sample increased minimum detec&b(e aczMty Yes 

J organics MS data indicate presence of compound but below detectlm limrt Yes Yes 
(estimated value) 

I D or- In en analysl~ at a -dnlrtian j ves 

L 

E organics compound exceeded callbration range of instrument, samp4e must 
be reanalyzed 

Inorganics value greater than IDL but contrd sample analyss nd wrthrn 
cocrtrd limb (estimated value) 

undefined no no 

no 

inorganics d u e  Is an estimate due to interference (esUmated value) Yes 

F for - ) Yes ~ 

I I 1 I 

no I 

c J 

c- 1 



Groundwater Geochemrstry of Rocky Flas Plant 

no (unless 
accompanie 
d by a Mi- 

dated result) 
Yes 

Qualmer 

N 

no 

Yes 

N' 

R 
s 
u 
yc 
UE 
VJ 

UN 

uw 

ux 
v 

W 

X 

Y 

I 

Deflnltkm 

organics compound presumed present (TIC) 

Inorganics @ked samp4e recovery is not wrthln control llmns (estimated 
value) 
_ _  ~ _ _  ~ ~ 

inorganics splked sample recovery and duptlcate analysls are not wrthln 
m r d  Ilmks (estimated value) 

organics compound presumed present but below detection limrt 

Inorganics spked sample recovery not W h i n  contrd limrts and sample m u t t  
below detectton iimrt 

inorganics postdlgeSion spike for GFAA analysis Is out of contrd limns and 
sample resuft Ls below detec!mn limrt 

P for 

inorganics postdiges'clon spike for GFAA analysis Is out of contrd limits mi le  
sampfe absortance c 50% of spike absorbance 

organics (pre-1992) lab software flag (combines more than one qdfier) - not 
defined 

Inorganics @re-1932) detection limrt greater than no&, sampfe matrw 
interference 

other (OU7 RFl/Rl samdes) result by calculation defined in GRWSP  

Data Analy- 

r e w e  to 
TIC table 

I I 

vas I ves I 

Note on u s e  of X qualfiers X IS defined In the GRRASP as a res& determined by calculation not by direct iabomtov 
analysis Therefore, for samples analyzed dunng the p e d  that GRRASP has been in effect ( s m  January 1!%X?) the resutts 
auzlffied by an X will be treated as wtlrnated values (simrlar to J) For hhonc data, when GRRASP was not UEXI by 
Isbaratones, an X qwlrFier has two definrtions For organics, the X Is a flag entered manually by the laboratocy, b d  Is not 
csfined In R E D S  Therefore, organlc res& qfJalfi4 by X are not consrdered usaMe d e  unless addated result IS grven 
i 3 r  inorwnrcs, an X qwlrfier indlcates that the detectron limn for the analyte is higher than n o d  due to matnx inrerie-ence 

c-2 
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An imganlc qualffied with an X wiil be treeted llke a J resutt The X qualtfler k sometlmss also used with &her qualms 
(i e, UX, Xt) In these cases the meaning of Xdepends on the analyte and the date of the analp& 

Validation QnalifZers 

Definrtion 

lndude in 
Data M y -  

SlS 

R re- no 
r V VPS 
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